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Chpater 6. Designing lock-based concurrent
data structures

6.1 What does it mean to design for concurrency?
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6.1.1 Guidelines for designing data structures for concurrency
FERE:
o RALETUBRIFINZERTREN (FEUERITIRRETHINELETE)
o IRTHEOMBERZANT4: RHTEREHED, MARRREIFIHL TR
o RIEREREN, FEEREITH
o BERFIPASEEUKREELEMREM, KRR ENTTRENE



ARFFREEN T o] B SR L NialE:
o EEFRHFIBAEE (6.3.14KIget_headHget_tail)
o BUEARMEDZE M UBRERNIRMAEI (6.3.148headtail)
o EEFMBEHRFHFEMRBRIINMRIT (6.3.17#Iget_headillget_tail)
o WIREMMRIBNRESFIUERZINEXERN, EAHF R

6.2 Lock-based concurrent data structures

6.2.1 A thread-safe stack using locks

E(reproduce) T 55 = &7 5| AHthreadsafe_stack, BI DT EHMIERE. TR, HE
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6.2.2 A thread-safe queue using locks and conditional variables

EI T EUES| Athreadsafe_queue, TEER 7T BB AT —/ I\ TIREN“EFEE"0)
FHIwait_and_pop()#&1E.
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6.2.3 A thread-safe queue using fine-grained locks and conditional

variables
list 6.445H 7 E T list 6.2MB/E R E &2 queueSHl,



ENABLING CONCURRENCY BY SEPARATING DATA

B N mutex 3R queueRIskE, B pop_head(Fget_tail)&%, LI T BSHIF K AE
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WAITING FOR AN ITEM TO POP

{# Fstd::condition_variable data_condfEfine-grained locksfJgIIE T, KM T:
std: :shared_ptr<T> try_pop();
bool try_pop(T& value);

std: :shared_ptr<T> wait_and_pop();
void wait_and_pop(T& value);

6.3 Designing more complex lock-based data structures

6.3.1 Writing a thread-safe lookup table using locks
lookup tableFEE X FHIIRIER:
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mapped_type get_value(key_type const& key, mapped_type default_value);

ERITERIRIE (get_value) B, X FAREENKey, REHvalueFILLA:
o default value, TEIZEXE BRIRMAT, AIAEAIIADER L
e pair<mapped_type, bool>, £ - NS HAIE ~keyR B EAE
e smart pointer, nullptrll] X Z&Kkey N ETE
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e one mutex: FA— P mutexiEEiktable, SLIN6. 1AM BT

e shared_mutex: EBboost I ZEH, BE—MZIRIFZ N FHEHTRRE, BRI
— MNHEHITEIRME
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DESIGNING A MAP DATA STRUCTURE FOR FINE-GRAINED LOCKING
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6.3.2 Writing a thread-safe list using locks
6.3. 1M listR E X RFal THRIE:
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